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Abstract. Different types of honey were studied in order to establish if the quality 
parameters are achieved. 3 beekepers from Bihor county  offered the samples of honeys for this study. 
Accacia honey, linden honey, polyfloral honey and honeydrew were studied. Physical and chemical 
parameters were determinated. All tested honey samples were conform with the legislation regarding 
the qualitie of honey. Honeydrew samples presented a high quantity of a important sugar that is 
absent in other types of honeys: melesitose. 
 




Romania’s beekeeping potential is very high. For Romanians beekeeping 
represents an ancient occupation being spread all over the country, it’s craft it is 
transmitted from a generation to another since our ancestors the Dacians. Practicing 
beekeeping in the nord-west of Romania, especially in Bihor county is extremely important 
because it determines the acceleration of sustainable economic and social development. 
The melliferous resources must be rationally used in order to efficiency the bee forage of 
stationary and pastoral apiaries. A correct distribution of these require an assessment of the 
honey yield, to ensure an optimum load of bee colonies/unit area of foraging and for a 
correct knowledge of the melliferous resources. Exploitation of natural resources available 
locally in rural areas involve the mobilisation and the promotion of traditional activities 
such as beekeeping, by the decisions on the development and implementation of strategies 
for sustainable development of rural communities (Jitariu et al., 2014). 
Honey is the first natural sweetener ever known by men. It is very flavored, with a 
great biological and caloric value (it contains sugars, vitamins and enzymes), and it’s very 
often used as an ingredient in many manufactured foods. Honey has a medicinal purpose 
also, being used from ancient times for wound healing, different gastrointestinal affections 
and diseases. Nowadays it has been shown that honey has a good antibacterial efficacy 
against pathogenic bacteria. Among minor honey constituents, polyphenols such as 
flavonoids and phenolic acids, may function as natural antioxidants in our diet (Blasa et al., 
2005). 
 
MATERIAL AND METHODS 
 
In order to achieve the aim of this study we purchased from 3 different beekepers 
from Bihor county samples of honey: acacia honey, linden honey, polyfloral honey and 
honeydrew.  
pH and acidity were determined by automatic titration using Titrolyne Easy and 
Titroline Alpha10plus equipment (SCHOTT Instruments GmbH, Mainz, Germany). 
Alcohol content of fermented products was determinated according to official methods 
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using Vapodest 30 distilator. Sugar profile and glycerol content was determinated 
following a HPLC-RID method described by Bogdanov et. al. on a Shimadzu instrument 
with refractive index detector, amino modified column Alltima Amino (100 A, 5μm, 250 
mm X 4.6 mm), using a mixture of acetonitrile and water as mobile phase (75:25 v/v). 
Injection volume was 20 μL, column pressure 6.3 Mpa, and 1 mL/min the flow rate of the 
mobile phase. Sugar standards (glucose, fructose, sucrose, turanose, maltose, trehalose, 
isomaltose and erlose) were injected separately and in mixture in the range of 0-50% 
concentration (depending on the amount present in honey) for calibration curve and 
linearity range test. Glycerol standard was injected separately from sugars, in multiple 
concentrations, for calibration curve, linearity, limit of detection and  quantification.  
Concentration of total phenolics in diluted honey (10% w/v in Me:Water mixture) 
and fermented honey products (1:1 v/v dilution with ultrapure water) were determined 
using the original method adapted for honey. Honey, honey must and honey wine solutions 
(25 μL) were mixed with 125 μL 0.2 N Folin – Ciocalteu reagent and 100 μL of Na2CO3 
solution (75 g/L). The reaction mixture was left in darkness for 2 hours, and the 
alsorbencies were measured at 760 nm using a calibration curve of gallic acid in the range 
of 0.02 – 0.3 mg/mL, using  the Synergy HT multidetection microplate reader (BioTek 
Instruments Inc. Vermont, Winooski, VT, USA).  
HMF (hydroxymethylfurfural) was determinated following a HPLC-PDA method 
described by Bogdanov et al. on a Shimadzu VP instrument conected to a UV-VIS 
photodiode array detection, using Discovery HS C18 (250mm X 4.6 mm, 5μm), Supleco 
collumn. Injection volume was 20 μL. The analytical results reported for pH, brix, acidity  
and hydroxymethylfurfural are the average of triplicate measurements, also flavons and 
phenols results. 
 
RESULTS AND DISCUSSIONS 
 
In almost all honey types, fructose and glucose are predominant. These two sugars 
account for nearly 85-95% of the honey carbohydrates. The glucidic spectrum also showed 
different quantities of turanose, maltose, trehalose, isomaltose, erlose and melesitose. The 
major difference between the studied honey is the absence of the sugar called melesitose, 
excepting the honeydrew which presents high values of melesitose. High content of 
melesitose is specific for honeydrew, and it comes from a unique and scarce melesitose 
honey which is honeydrew, that is obtained only after unusual and rare weather and floral 
conditions. The most important sugars amount for each honey is represented by fructose 
and glucose. In table 1 and figure 1 we have presented the individual sugar spectrum for 
each sample. The high content in glucose and fructose confers to the analysed samples 
excellent energy and nutritional values.  
Acidity and pH represent few of main physical and chemical indicators that reflect 
the honey quality. The acidity of honey is the content of all free acids, expressed in 
milliequivalents/kg honey.  
Honey acidity is mainly due to organic acids whose quantity is lower than 0,5%. 
Acidity contributes to honey flavours, stability against microorganisms, enhancement of 
chemical reactions and antibacterial and antioxidant activities (Gheldof et al., 2002).  
 pH of honey depends on both the ionized acids content and mineral elements and 
influences microorganisms development, enzymatic activity and texture, among other 
properties (Estupiñán et al., 1998).  
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Table 1 
Individual sugar content of studied honeys 
Cluj-Napoca, 2015 
Nd- not detected; P_H (1,2,3) polyfloral honey; A_H (1,2,3) acacia honey; L_H (1,2,3) linden 
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Fig. 1 Individual sugar content 
Table 2 
Physico-chemical properties of studied honeys 
Cluj-Napoca, 2015 










P_H 1 3.75 11.52 6.64 18.17 10.18 
P_H 2 3.78 10.l4 5.86 16.00 9.37 
P_H 3 3.59 12.43 7.69 20.12 10.32 
A_H 1 3.59 8.30 7.08 15.39 14.98 
A_H 2 3.41 9.76 8.46 18.22 14.54 
A_H 3 3.54 8.11 6.98 15.09 13.32 
L_H 1 3.80 20.60 19.18 39.79 23.51 
L_H 2 3.81 19.22 18.92 38.15 13.44 
L_H 3 3.79 23.21 22.25 45.46 11.67 
H_D 1 3.93 19.71 19.24 38.96 7.11 
H_D 2 3.89 19.43 19.03 38.46 8.02 
H_D 3 3.95 19.76 19.48 39.25 7.30 
P_H (1,2,3) polyfloral honey; A_H (1,2,3) acacia honey; L_H (1,2,3) linden honey; H_D (1,2,3) 
honeydrew. 
Hydrolysis of lactones increases free acidity. In consequence it is important to 





















P_H 1 43.25 ± 0.63 27.97±0.38 0.15±0,03 2.53±0.21 1.67±0.22 0.82±0.05 0.79± 0.11 1.3±0.05 Nd 78.48±1.05 
P_H 2 38.85±0.35 39.17±0.40 0.12±0.02 0.95±0.12 1.03±0.12 0.38±0.03 0.62±0.04 Nd Nd 81.12±0,92 
P_H 3 41.22± 0.21 29.34±0.17 0.14±0.03 1.78±0.14 1.56±0.09 0.79±0.2 0.56±0.09 0.9±0.01 Nd 77.64±0,95 
A_H 1 41.76±0.67 31.72±0.32 0.37±0.06 1.65±0.14 1.72±0.13 0.61±0.03 0.42+0.03 0.58+0.03 Nd 78.83±0,33 
A_H 2 43.25± 0.31 27.87±0.23 0.42±0.04 2.3±0.22 1.85±0.18 0.70±0.12 0.58±0.11 1.25±0.01 Nd 78.22±0,31 
A_H 3 40.98± 0.41 30.19±0.36 0.39±0.03 1.90±0.11 1.75±0.07 0.65±0.21 0.51±0.04 0.98+0.05 Nd 77.35±1,71 
L_H 1 35.79±0.61 38.83±0.71 1.05±0.06 1.65±0.06 1.22±0.10 0.76±0.07 0.46±0.06 Nd Nd 79.76±0,62 
L_H 2 37.92±0.20 31.92±0.22 Nd 1.77±0.12 1.34±0.14 0.81±0.19 0.39±0.04 0.2±0.02 Nd 74.35±1,8 
L_H 3 35.42± 0,42 37.19±0.32 0.8±0.04 1.62±0.07 1.27±0.05 0.69±0.05 0.44±0,03 0.14-0.02 Nd 77.57±0,04 
H_D 1 36.39± 1,1 28.14±0.12 0.2±0.03 1.7±0.07 1.80±0.05 1.32±0.05 0.75±0,08 1.22±0,04 5.65+0.05 77.17±1,76 
H_D 2 38.97± 0,02 27.98±0.26 Nd 1.9±0.04 1.72±0.04 1.33±0.04 0.64±0,08 1.31+0.05 5.43±0,02 79.28±0,07 
H_D 3 36.48± 1,1 28.17±0.12 0.4±0.03 1.5±0.07 1.78±0.05 1.33±0.05 0.77±0,08 1.11±0,04 5.54+0.04 77.08±1,76 
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interaction concerns the final value of total acidity. Free acidity is one of the most 
important parameters for honey quality control that is included within European 
composition criteria for honey in general. According to the European Council Directive, 
free acidity can’t exceed 50 meq/kg for honey in general and cannot exceed 80 meq/kg for 
baker’s honey (OJEC, 2002). Tested honeys  respect the European quality parameters.   
The highest free acidity is recorded by the sample  L_H 3  (22.25 meq/kg), 
fallowed by honeydrew   (H_D 1 22.25 meq/kg).  Hydroxymethylfurfural (HMF) is one of 
the major intermediate products of Maillard reaction which is formed from the condesation 
of sugars in the presence of an amino acid during processing, prolonged storage or 
excessive heating of honey.  
The use of HMF as a quality index is based on the fact that this compound is 
absent in fresh honey. According to the Codex Alimentarius Commission, the HMF 
concentration in honey should not exceed 40 mg/kg. (Developments in the fermentation 
process quality 47-50). According to the HMF values of studied honeys honeydrew 
samples were the most fresh (HMF between 7.11 and 8.02 mg/kg). 
 The polyphenols content ranged from 147.08 mg/kg (A_H 2) to 423.28 mg/kg 
CAE (H_D 1). Our results are similar to those of honey from other floral sources 
concentrations of which were reported (Gheldof et. Al., 2002). Polyphenols levels of H_D 
samples were about 1.9 higher than that of P_H, 2.6 higher than A_H and 1.7 higher than 
L_H (Table 3). It is important to point out that dark, opaque, honeydrew samples contained 
the highest levels of total phenolics. 
 
 Table 3 






P_H 1 208.93 28.32 
P_H 2 203.00 29.48 
P_H 3 220.79 28.90 
A_H 1 158.10 16.21 
A_H 2 147.08 16.79 
A_H 3 177.58 16.79 
L_H 1 247.90 37.55 
L_H 2 248.75 40.44 
L_H 3 248.75 41.02 
H_D 1 423.28 85.43 
H_D 2 381.77 90.63 
H_D 3 415.66 87.74 




The health benefits of honey depends on its quality. Physical and chemical 
parameters of honey are the main indicators of quality. Tested honeys have high amount of 
fructose, glucose and in honeydrew samples – melesitose.  
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 According to the results of this study (pH, total acidity, HMF), the parameters of 
acacia honey samples, linden honey samples, polyfloral honey samples and honeydrew 
samples are in concordance with the limits imposed by the present legislation. All tested 
honeys samples exhibited high flavonoid and polyphenolic concentration but honeydrew 
samples stand out in relief with the highest polyphenolic content ranged between 318.77 
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